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CROSSWALK 
 

The following table provides a “cross-walk” between the QAPP elements outlined in the Uniform Federal 

Policy for Quality Assurance Project Plans (UFP-QAPP Manual), the necessary information, and the 

location of the information within the text document and corresponding QAPP Worksheet.  Any QAPP 

elements and required information that are not applicable to the project are circled. 

 
QAPP Element(s) and Corresponding Section(s) of 

UFP-QAPP Manual 
Required Information 

Crosswalk to 

QAPP Section 

Crosswalk to QAPP 

Worksheet No. 

Project Management and Objectives 

2.1 Title and Approval Page  - Title and Approval  Page  Approval Page 1 

2.2 Document Format and Table of         

 Contents  

 2.2.1 Document Control Format 

 2.2.2 Document Control    

 Numbering System 

 2.2.3 Table of Contents  

 2.2.4 QAPP Identifying   

 Information  

- Table of Contents  

- QAPP Identifying 

 Information  

TOC 

Approval Page 

 

2 

2.3 Distribution List and Project Personnel  

                  Sign-Off Sheet  

 2.3.1 Distribution List  

 2.3.2 Project Personnel Sign-Off  

 Sheet  

- Distribution List  

- Project Personnel 

 Sign-Off Sheet  

Approval Page 3 

4 

2.4 Project Organization  

 2.4.1 Project Organizational Chart  

 2.4.2 Communication Pathways  

 2.4.3 Personnel Responsibilities  

                   and Qualifications 

 2.4.4 Special Training   

  Requirements and   

                   Certification  

- Project Organizational  

 Chart  

- Communication  

 Pathways  

- Personnel  

 Responsibilities and  

 Qualifications 

- Special Personnel  

 Training  Requirements 

2 

 

 

 

 

 

 

 

5 

 

6 

 

7 

 

 

8 

2.5 Project Planning/Problem Definition  

 2.5.1 Project Planning (Scoping)  

 2.5.2 Problem Definition, Site  

  History, and Background  

- Project Planning  

 Session  Documentation  

 (including Data 

 Needs tables)  

- Project Scoping 

 Session  

 Participants Sheet  

- Problem Definition,  Site  

 History, and 

 Background  

- Site Maps (historical  

 and present)  

1 

 

 

 

 

 

 

 

 

 

 

 

9 

 

10 

2.6 Project Quality Objectives and  

 Measurement Performance Criteria  

 2.6.1 Development of Project  

  Quality Objectives Using the  

 Systematic Planning Process  

 2.6.2 Measurement Performance  

 Criteria  

- Site-Specific PQOs  

- Measurement  

 Performance Criteria 

3 11 

12 

2.7 Secondary Data Evaluation  - Sources of Secondary  

 Data and Information 

- Secondary Data 

 Criteria  

 and Limitations 

1 

2 

 

13 
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QAPP Element(s) and Corresponding Section(s) of 

UFP-QAPP Manual 
Required Information 

Crosswalk to 

QAPP Section 

Crosswalk to QAPP 

Worksheet No. 

2.8 Project Overview and Schedule 

 2.8.1 Project Overview 

 2.8.2 Project Schedule  

- Summary of Project  

 Tasks  

- Reference Limits and  

 Evaluation 

- Project 

 Schedule/Timeline 

4 14 

 

15 

 

16 

Measurement/Data Acquisition 

3.1 Sampling Tasks 

 3.1.1 Sampling Process Design and  

  Rationale 

 3.1.2 Sampling Procedures and  

  Requirements 

  3.1.2.1 Sampling Collection  

  Procedures  

  3.1.2.2 Sample Containers,  

  Volume, and   

  Preservation 

  3.1.2.3 Equipment/Sample  

  Containers Cleaning   

                   and Decontamination Procedures 

  3.1.2.4 Field Equipment  

  Calibration, Maintenance,  

  Testing, and Inspection  

  Procedures 

  3.1.2.5 Supply Inspection  

  and Acceptance   

  Procedures 

  3.1.2.6 Field   

  Documentation   

  Procedures  

- Sampling Design and  

 Rationale 

- Sample Location  

 Map 

- Sampling Locations and           

Methods/SOP  

 Requirements 

- Analytical  Methods/SOP  

 Requirements 

- Field Quality Control  

 Sample Summary 

- Sampling SOPs 

- Project Sampling SOP              

References  

- Field Equipment  

 Calibration, 

 Maintenance,  

 Testing, and 

 Inspection  

5 17 

 

 

18 

 

 

19 

 

20 

 

21 

 

 

22 

3.2 Analytical Tasks 

 3.2.1 Analytical SOPs 

 3.2.2 Analytical Instrument Calibration 

Procedures 

 3.2.3 Analytical Instrument and  

  Equipment Maintenance,  

  Testing, and Inspection  

  Procedures 

 3.2.4 Analytical Supply Inspection  

 and Acceptance Procedures  

- Analytical SOPs 

- Analytical SOP  

 References  

- Analytical Instrument  

 Calibration  

- Analytical Instrument  and        

Equipment Maintenance,  

 Testing, and 

 Inspection 

6 

 

 

 

23 

 

 

24 

 

25 

 

3.3 Sample Collection Documentation,  

 Handling, Tracking, and Custody  

 Procedures  

 3.3.1 Sample Collection, 

 Documentation  

 3.3.2 Sample Handling and   

 Tracking System  

 3.3.3 Sample Custody  

- Sample Collection  

 Documentation 

 Handling, Tracking,  and  

Custody SOPs 

- Sample Container  

 Identification  

- Sample Handling 

 Flow Diagram  

- Example Chain-of- 

 Custody Form and  Seal 

7 27 

 

 

 

 

 

26 

3.4 Quality Control Samples 

 3.4.1 Sampling Quality Control  

 Samples 

 3.4.2 Analytical Quality Control  

 Samples  

- QC Samples  

- Screening/Confirmatory  

 Analysis Decision Tree  

5 NR 
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QAPP Element(s) and Corresponding Section(s) of 

UFP-QAPP Manual 
Required Information 

Crosswalk to 

QAPP Section 

Crosswalk to QAPP 

Worksheet No. 

3.5 Data Management Tasks 

 3.5.1 Project Documentation  

 and Records 

 3.5.2 Data Package Deliverables 

 3.5.3 Data Reporting Formats 

 3.5.4 Data Handling and  

 Management 

 3.5.5 Data Tracking and  

 Control  

- Project Documents and  

 Records  

- Analytical Services  

- Data Management SOPs 

6 29 

 

30 

Assessment/Oversight 

4.1 Assessments and Response Actions  

 4.1.1 Planned Assessments  

 4.1.2 Assessment Findings and  

 Corrective Action Responses  

- Assessments and 

 Response Actions  

- Planned Project  

 Assessments 

- Audit Checklists  

- Assessment Findings  and       

Corrective  

- Action Responses 

8 

 

31 

 

32 

 

 

 

 

 

33 

33 
4.2 QA Management Reports  - QA Management 

 Reports 

4.3 Final Project Report  - Final Report(s) 

Data Review 

5.1 Overview     

5.2 Data Review Steps 

 5.2.1 Step I: Verification 

 5.2.2 Step II: Validation 

  5.2.2.1 Step IIa Validation  

  Activities 

  5.2.2.2 Step IIb Validation  

  Activities 

 5.2.3 Step III: Usability Assessment 

  5.2.3.1 Data Limitations  

  and Actions from Usability  

  Assessment  

  5.2.3.2 Activities  

- Verification (Step I)  

 Process  

- Validation (Steps IIa  and   

IIb) Process  

- Validation (Steps IIa   and 

IIb) Summary  

- Usability Assessment  

9 34 

 

35 

 

36 

 

37 

NR – Not Required
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QAPP Worksheet #1: Title and Approval Page 
 

Title: Final Site-Specific UFP Quality Assurance Project Plan 

Site Name/Project Name: Deferiet Paper Mill Site 

Site Location: 400 Anderson Way, Village of Deferiet, Jefferson County, New York 

Revision Number: 00 

Revision Date: Not Applicable   

  

 
 

 

 

 

 

Document Control Number: RST3-03-F-0141 
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QAPP Worksheet #2: QAPP Identifying Information 

 

Site Name/Project Name: Deferiet Paper Mill Site 

Site Location: 400 Anderson Way, Village of Deferiet, Jefferson County, New York 

Operable Unit: 00 

Title: Site-Specific UFP Quality Assurance Project Plan 

Revision Number: 00 

Revision Date: Not Applicable   

 

1. Identify guidance used to prepare QAPP:  Uniform Federal Policy for Quality Assurance   

Project Plans.  Refer to EPA/ERT SOPs and EPA, NYS ELAP Methods. 

2. Identify regulatory program: EPA, Region II  

3. Identify approval entity: EPA, Region  II 

4. Indicate whether the QAPP is a generic or a Site-specific QAPP. 

5. List dates of scoping sessions that were held: May 26, 2017 and June 1, 2017  

6. List dates and titles of QAPP documents written for previous site work, if applicable:  

 Not Applicable        

7. List organizational partners (stakeholders) and connection with lead organization: None 

8. List data users: EPA, Region II (see Worksheet #4 for individuals) 

9. If any required QAPP elements and required information are not applicable to the 

project, then provide an explanation for their exclusion below:  

Worksheet # 28 for Asbestos was not prepared because QC criteria are not required for 

asbestos samples   

 

10. Document Control Number: RST3-03-F-0141 
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QAPP Worksheet #3: Distribution List 

 
[List those entities to which copies of the approved QAPP, subsequent QAPP revisions, addenda, and amendments are sent] 

 

QAPP Recipient Title Organization 

Telephone 

Number Fax Number E-mail Address 

Document Control 

Number 

Keith Glenn OSC EPA, Region II (732)-321-4454 (732) 906-6182 Glenn.Keith@epa.gov RST3-03-F-0141 

Timothy Benton HSO 
Weston Solutions, Inc., 

RST 3 
(732) 585-4425 (732) 225-7037 

Tim.Benton@westonsolutions.com 

 
RST3-03-F-0141 

Smita Sumbaly QA Officer 
Weston Solutions, Inc., 

RST 3 
(732) 585-4410 (732) 225-7037 

S.Sumbaly@westonsolutions.com 

 
RST3-03-F-0141 

Bryan Gonzalez SPM 
Weston Solutions, Inc., 

RST 3 
(732)-245-1175 (732) 225-7037 Bryan.Gonzalez@wesonsolutions.com RST3-03-F-0141 
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QAPP Worksheet #4: Project Personnel Sign-Off Sheet 

 
[Copies of this form signed by key project personnel from each organization to indicate that they 

have read the applicable sections of the QAPP and will perform the tasks as described; add 

additional sheets as required. Ask each organization to forward signed sheets to the central project 

file.] 

 

Organization: Weston Solutions, Inc. 
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QAPP Worksheet #5: Project Organizational Chart 

 

Identify reporting relationship between all organizations involved in the project, including the 

lead organization and all contractor and subcontractor organizations.  Identify the organizations 

providing field sampling, on-site and off-site analysis, and data review services, including the 

names and telephone numbers of all project managers, project team members, and/or project 

contacts for each organization. 

 

 
 Acronyms: 
 

SPM: Site Project Manager 

HSO: Health & Safety Officer  

 

 

EPA Region II 

On-Scene Coordinator 

Keith Glenn 

 

RST 3 

Site Project Manager 

Bryan Gonzalez 

 

QA Officer: 

Smita Sumbaly 

Weston Solutions, Inc., RST 3 

Data Review:  
Weston Solutions, Inc. Data 

Validation Personnel  

 

 

 

 

Field Team 

Michael Beuthe 

 

Site HSO: 

Bryan Gonzalez 

Weston Solutions, Inc., RST 3 
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QAPP Worksheet #6: Communication Pathways 

 

Communication Drivers 
 

Responsible Entity 
 

Name 
 

Phone Number 
 

Procedure 

Point of contact with EPA 

OSC 

Site Project Manager, Weston 

Solutions, Inc., RST 3 

Bryan Gonzalez, 

SPM 

(732) 425-1175 All technical, QA and decision-making matters in 

regard to the project (verbal, written or electronic) 

Adjustments to QAPP Site Project Manager, Weston 

Solutions, Inc., RST 3 

Bryan Gonzalez, 

SPM 

(732) 425-1175 QAPP approval dialogue 

Health and Safety On-Site 

Meeting 

Site Project Manager, Weston 

Solutions, Inc., RST 3 

Bryan Gonzalez, 

SPM 

(732) 425-1175 Explain Site hazards, personnel protective 

equipment, hospital location, etc. 

OSC:  On-Scene Coordinator 

SPM: Site Project Manager 
 

 

QAPP Worksheet #7: Personnel Responsibilities and Qualifications Table 
 

Name Title 

Organizational 

Affiliation Responsibilities 

Education and Experience 

Qualifications* 

Keith Glenn OSC EPA, Region II On-Scene Coordinator NA 

Bryan Gonzalez, 

SPM 

Site Project Manager, RST 3 Weston Solutions, Inc. Implementing and executing the technical, QA 

and health and safety during sampling even, 

Sample Management. 

2 year* 

Michael Beuthe Field Personnel, RST 3 Weston Solutions, Inc. Sample Collection 5 years* 

*All RST 3 members, including subcontractor’s resumes are in possession of RST 3 Program Manager, EPA Project Officer and Contracting officers. 
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QAPP Worksheet #8: Special Personnel Training Requirements Table 

 

 
Project 

Function 

 
Specialized Training By Title 

or Description of Course 

 
Training 

Provider 

 
Training 

Date 

 
Personnel / 

Groups 

Receiving 

Training 

 
Personnel Titles 

/ Organizational 

Affiliation 

 
Location of Training 

Records / Certificates1 

[Specify location of training records and certificates for samplers] 

QAPP Training This training is presented to all RST 

3 personnel to introduce the 

provisions, requirements, and 

responsibilities detailed in the UFP 

QAPP.  The training presents the 

relationship between the site-specific 

QA Project Plans (QAPPs), SOPs, 

work plans, and the Generic QAPP.  

QAPP refresher training will be 

presented to all employees following 

a major QAPP revision. 

Weston 

Solutions, 

Inc., QAO 

As needed All RST 3 field 

personnel upon 

initial 

employment and 

as refresher 

training 

 

Weston Solutions, 

Inc.  

Weston Solutions, Inc., 

EHS Database 

Health and Safety 

Training 

Health and safety training will be 

provided to ensure compliance with 

Occupational Safety and Health 

Administration (OSHA) as 

established in 29 CFR 1910.120. 

Weston 

Solutions, 

Inc., HSO 

Yearly at a 

minimum 

All Employees 

upon initial 

employment and 

as refresher 

training every 

year 

 

Weston Solutions, 

Inc.  

Weston Solutions, Inc., 

EHS Database 

Others Scribe, ICS 100 and 200, and Air 

Monitoring Equipment Trainings 

provided to all employees  

Weston 

Solutions, 

Inc., 

QAO/Group 

Leader’s 

Upon initial 

employment 

and as needed  

Dangerous Goods Shipping Weston 

Solutions, 

Inc., HSO 

Every 2 years 

All team members are trained in the concepts and procedures in recognizing opportunities for continual improvement, and the approaches required to improve 

procedures while maintaining conformance with legal, technical, and contractual obligations. 
1
All RST 3 members, including subcontractor’s certifications are in possession of RST 3 HSO.
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QAPP Worksheet #9: Project Scoping Session Participants Sheet 

 

Site Name/Project Name: Deferiet Paper Mill Site 

Site Location: 400 Anderson Way, Village of Deferiet, Jefferson County, New York 

Operable Unit: 00 

Date of Session: May 26 and June 1, 2017 

Scoping Session Purpose: To discuss questions, comments, and assumptions regarding 

technical issues involved with the sampling activities. 
 

Name Title Affiliation Phone # E-mail Address 
*Project 

Role 

Keith Glenn OSC EPA, Region II (732)-321-4454 Glenn.Keith@epa.gov EPA OSC 

Timothy 

Benton 
HSO Weston Solutions, 

Inc., RST 3 

(732) 585-4425 Timothy.Benton@westonsolutions.

com  
QA 

Bryan Gonzalez 
Site Project 

Manager 

Weston Solutions, 

Inc., RST 3 
(732) 425-1175 

Bryan.Gonzalez@westonsolutions.

com 

SPM, Field 

Lead 

 

Comments/Decisions: 

 

As part of the Removal Assessment activities at the Site, Weston 

Solutions, Inc., Removal Support Team (RST 3) is tasked with 

supporting the U.S. Environmental Protection Agency (EPA) during an 

inspection of the Deferiet Paper Mill Site (the Site). The assessment 

will include a survey of the property to identify suspect asbestos-

containing material (ACM). Up to 30 bulk samples consisting of 

suspect ACM will be collected from locations identified during the 

initial inspection. Samples will be analyzed for asbestos via a New 

York State Environmental Laboratory Approval Program (NYS ELAP) 

by polarized light microscopy (PLM)-Method 198.1. If samples are not 

friable then the laboratory will perform NYS ELAP PLM-Method-

198.6. If the results are less than (<) 1.0 percent (%) then the laboratory 

will follow up with the NYS ELAP transmission electron microscopy 

(TEM)-Method 198.4 analysis. All samples will be hand-delivered to 

an RST 3-procured laboratory for analysis. 

 

 

 

Action Items:  

 

The Contract Laboratory Program (CLP) Request Form was submitted 

on May 26, 2017 and the RST 3 Analytical Services Request Form was 

submitted on May 30, 2017. 

 

Consensus Decisions:  Sampling conducted as part of the Removal Assessment will begin on 

June 7, 2017 and last approximately one day. 
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QAPP Worksheet #10: Problem Definition 

 

PROBLEM DEFINITION 

 

In December 2015, Jefferson County requested the assistance of EPA to evaluate an easement 

associated with the former Deferiet Paper Mill for suspect ACM. The easement was used by 

personnel to access the Brookfield Renewable Power Facility. In March 2016, EPA initiated an 

emergency response to address immediate asbestos concerns originating from the Deferiet Paper 

Mill Site. As part of the removal action, a removal assessment was recommended to evaluate the 

existing structures and suspected ACM. 

 

SITE HISTORY/CONDITIONS 
 
The Site is the location of the former Deferiet Paper Mill that began operations in 1899. As of 

today the facility is no longer operational however, there is an operating hydroelectric power 

plant owned by Brookfield Renewable Power, LLC (Brookfield) that is physically attached to the 

boiler room and sulfite room of the Site. The hydroelectric power-plant is located towards the 

rear of the site.  

 

The original paper mill, like many other paper mills located in Jefferson County along the Black 

River, erected a hydroelectric power plant to run the boilers. Steam was used to run turbines 

which operated milling machines as well as providing heat to the driers. In the mid-1990s, then 

owners sold the hydroelectric power-plant along with two easements to the regional utility 

company. Through a series of transfers, the hydroelectric power-plant is currently owned by 

Brookfield.  

 

In 2006, the property was auctioned off as a result of then owners filing bankruptcy. Deferiet 

Development, LLC purchased the Site for the purpose of recovering steel, brass and other 

metals. In the process of recovering metal, Deferiet Development, LLC also dismantled overhead 

steam pipes between the machine rooms and boiler room. These two buildings flank the 

easement. Brookfield employees were concerned because of potential exposure to friable 

asbestos when accessing the easement. Brookfield raised their employees concerns to Jefferson 

County officials. An attorney representing Jefferson County on environmental matters referred 

the Site to the EPA. 

 

PROJECT DESCRIPTION 

 

In order to assist EPA with the Removal Assessment, RST 3 is tasked with collecting up to 30 

bulk samples consisting of suspect ACM from areas located throughout the Site. The samples 

will be analyzed for asbestos via a NYS ELAP by PLM-Method 198.1. If samples are not friable 

then the laboratory will perform NYS ELAP PLM-Method-198.6. If the results are less than 1.0 

% then the laboratory will follow up with the NYS ELAP transmission electron microscopy 

(TEM)-Method 198.4 analysis. RST 3 will conduct the bulk sampling in level C PPE.   
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PROJECT DECISION STATEMENTS 

 

The analytical data from this investigation will be used to assist the EPA in determining the 

presence and nature of the contaminants at the Site and determining whether a Removal Action 

at the Site is warranted to remove any hazardous materials present on-site. 
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QAPP Worksheet #11: Project Quality Objectives/Systematic Planning Process Statement 
 

Overall project objectives include:  Sampling will be conducted by RST 3 to identify/confirm 

the presence of any suspect ACM associated with former and current structures at the Site.  
 

Who will use the data? Data and field screening characterization will be used by the EPA, 

Region II OSC. 
 

What will the data be used for?  Data from this sampling event will be used to determine the 

presence and nature of the contaminants at the Site. 
 

What types of data are needed?   

Matrix: Bulk  

Type of Data: Definitive data  

Analytical Techniques: Off-site laboratory analyses 

Parameters: Bulk ACM - asbestos by PLM and TEM  

Type of sampling equipment: Box cutters and plastic zip lock bags (bulk ACM samples) 

 

Access Agreement: Obtained by EPA, Region II OSC 

 

Sampling locations: to be determined by the EPA OSC.  
 

How much data are needed? Up to 30 Bulk Samples will be collected from the Site. 

 

How “good” does the data need to be in order to support the environmental decision?  

Sampling/analytical measurement performance criteria for Precision, Accuracy, 

Representativeness, Completeness, and Comparability (PARCC) parameters will be established.  

Refer to Worksheet #12, criteria for performance measurement for definitive data.   
 

Where, when, and how should the data be collected/generated?  Sample locations will be 

selected by the EPA OSC to determine overall conditions at the Site.  All samples will be 

collected utilizing methods outlined in the EPA Environmental Response Team (ERT) Standard 

Operating Procedures (SOPs). The Removal Assessment is scheduled to begin on June 7, 2017 

and last approximately one day.   

 

Who will collect and generate the data?  The samples will be collected by RST 3 and analyzed 

by non-CLP Laboratories and validated by RST 3 data validation personnel. 

 

How will the data be reported?  All data will be reported by the assigned laboratories 

(Preliminary, Electronics, and Hard Copy format).  The Site Project Manager will provide a 

Sampling Trip Report, Status Reports, Maps/Figures, Analytical Report, and Data Validation 

Report to the EPA OSC   
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QAPP Worksheet #11: Project Quality Objectives/Systematic Planning Process Statement 

(Concluded) 

 

How will the data be archived?  Electronic data deliverables will be archived in the Scribe 

database.  Non-CLP hard copy data will be archived in EPA’s document control room. 
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QAPP Worksheet #12: Measurement Performance Criteria Table 

Asbestos-PLM and TEM  

 

 (UFP-QAPP Manual Section 2.6.2) 

Complete this worksheet for each matrix, analytical group, and concentration level.  Identify the data quality indicators (DQI), 

measurement performance criteria (MPC) and QC sample and/or activity used to assess the measurement performance for both the 

sampling and analytical measurement systems.  Use additional worksheets if necessary.  If MPC for specific DQI vary within an 

analytical parameter, i.e., MPC are analyte-specific, then provide analyte-specific MPC on an additional worksheet. 

 

Matrix Bulk  

Analytical Group Asbestos PLM and TEM 

Concentration Level % 

Sampling Procedure 

Analytical 

Method/SOP 

Data Quality 

Indicators 

(DQIs) 

Measurement 

Performance 

Criteria 

QC Sample and/or 

Activity Used to 

Assess 

Measurement 

Performance 

QC Sample Assesses Error for 

Sampling (S), Analytical (A) 

or both (S&A) 

EPA ERT SOP #2001  NYS 198.1 

(friable) 

OR 

NYS 198.6 

(non-friable) 

 PLM/198.4 

(TEM) 

Negative 

Control 

 (field) 

Not Determined Field Duplicate 

-NR1 

S & A 

 Accuracy 

(field) 

No analyte > 

LOD 

Field Blank S & A 

 Precision 

(laboratory) 

Varies by lab 

and asbestos 

concentration 

Laboratory 

Duplicate/Replicates 

A 

 Accuracy 

(laboratory) 

Varies by lab 

and asbestos 

concentration 

Standard Reference 

Sample 

A 

  Negative 

Control 

(laboratory) 

No analyte > 

LOD 

Method Blank A 

 NR – Not Required 
1Field Dupicate sample will not be collected for the bulk ACM matrix. 
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QAPP Worksheet #13: Secondary Data Criteria and Limitations Table 

 

Any data needed for project implementation or decision making that are obtained from non-direct measurement sources such as 

computer databases, background information, technologies and methods, environmental indicator data, publications, photographs, 

topographical maps, literature files and historical data bases will be compared to the DQOs for the project to determine the 

acceptability of the data. Thus, for example, analytical data from historical surveys will be evaluated to determine whether they satisfy 

the validation criteria for the project and to determine whether sufficient data was provided to allow an appropriate validation to be 

done. If not, then a decision to conduct additional sampling for the site may be necessary. 

 

Secondary Data 

Data Source 

(Originating Organization, 

Report Title, and Date) 

Data Generator(s) 

(Originating Org., Data Types, 

Data Generation/ Collection Dates) 

How Data May Be Used 

(if deemed usable during data 

assessment stage) Limitations on Data Use 

NA NA NA NA NA 
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QAPP Worksheet #14: Summary of Project Tasks 

Sampling Tasks:  

RST 3 is tasked with collecting up to 30 bulk samples of suspect ACM found on boilers and 

piping associated with the degradation of the interior of the building. RST 3 will conduct the 

bulk sampling in level C PPE. Bulk samples will be analyzed for asbestos using PLM and TEM 

to determine the type and percentage of asbestos fibers. 

 

Site log book will be maintained to document all site activities conducted by RST 3. 

 

Analysis Tasks:   

Asbestos – PLM (Friable) – NYS 198.1 OR 

Asbestos – PLM (Non-friable) – NYS 198.6 (if results are non-detect, or less than 1.0%, then) 

Asbestos – TEM (Non-friable) – NYS 198.4. 

 

Quality Control Tasks:  

QA/QC samples will not be collected for Bulk ACM samples.   

Data Management Tasks:   

Activities under this project will be reported in status and trip reports and other deliverables (e.g., 

analytical reports, final reports) described herein. Activities will also be summarized in 

appropriate format for inclusion in monthly and annual reports. 

The following deliverables will be provided under this project: 

 

Removal Assessment Report: A removal assessment report will be prepared to provide a detailed 

accounting of what occurred during each sampling mobilization.  The removal assessment report 

will be prepared within two weeks of the last day of the receipt of validated analytical 

information.  Information will include site figures/maps, analytical data tables, site logs (if 

applicable), photographic documentation, and validated analytical information.   

 

Maps/Figures: Maps depicting site layout, contaminant source areas, and sample locations will 

be included in the trip report, as appropriate. 

 

Analytical Report: An analytical report will be prepared for samples analyzed under this plan.  

Information regarding the analytical methods or procedures employed, sample results, QA/QC 

results, chain-of-custody documentation, laboratory correspondence, and raw data will be 

provided within this deliverable. 
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QAPP Worksheet #14: Summary of Project Tasks (Continued) 

 

 

Data Review: A review of the data generated under this plan will be undertaken.  The assessment 

of data acceptability or usability will be provided separately, or as part of the analytical report. 

Documentation and Records:  

All sample documents will be completed legibly, in ink.  Any corrections or revisions will be 

made by lining through the incorrect entry and by initialing the error. 

 

Field Logbook: The field logbook is essentially a descriptive notebook detailing site activities 

and observations so that an accurate account of field procedures can be reconstructed in the 

writer's absence.  Field logbook will be bound and paginated.  All entries will be dated and 

signed by the individuals making the entries, and should include (at a minimum) the following: 

 

1.    Site name and project number 

 2. Name(s) of personnel on-site 

 3. Dates and times of all entries (military time preferred) 

 4. Descriptions of all site activities, site entry and exit times 

 5. Noteworthy events and discussions 

 6. Weather conditions 

 7. Site observations 

 8. Sample and sample location identification and description* 

 9. Subcontractor information and names of on-site personnel 

 10.  Date and time of sample collections, along with chain of custody information 

 11.  Record of photographs 

 12.  Site sketches 

 

* The description of the sample location will be noted in such a manner as to allow the reader to 

reproduce the location in the field at a later date. 

 

Sample Labels: Sample labels will clearly identify the particular sample, and should include the 

following: 

 

 1. Site/project number. 

 2. Sample identification number. 

 3. Sample collection date and time. 

 4. Designation of sample (grab or composite). 

 5. Sample preservation. 

 6. Analytical parameters. 

7. Name of sampler. 
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QAPP Worksheet #14: Summary of Project Tasks (Concluded)  
 

  

 

Sample labels will be written in indelible ink and securely affixed to the sample container.  Tie-

on labels can be used if properly secured. 

 

Custody Seals: Custody seals demonstrate that a sample container has not been tampered with or 

opened.  The individual in possession of the sample(s) will sign and date the seal, affixing it in 

such a manner that the container cannot be opened without breaking the seal. The name of this 

individual, along with a description of the sample packaging, will be noted in the field logbook. 

 

Assessment/Audit Tasks:   

 

No performance audit of field operations is anticipated at this time.  If conducted, performance 

and system audit will be in accordance with the project plan. 

 

Data Review Tasks:  

 

All non-CLP/RST 3-procured data will be validated by RST 3 data validator.  

 

Laboratory analytical results will be assessed by the data reviewer for compliance with required 

precision, accuracy, completeness, representativeness, and sensitivity. 

 

Screening data with definitive confirmation need only be evaluated for holding time, calibration, 

and detection limits criterion.  
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QAPP Worksheet #17: Sampling Design and Rationale 

RST 3 is tasked with collecting up to 30 bulk samples of suspect ACM from boilers and piping 

associated with the degradation of the interior of the building. RST 3 will conduct the bulk 

sampling in level C PPE. Bulk samples will be analyzed using PLM and TEM to determine the 

type and percentage of asbestos fibers.  

Bulk Sampling  

 

Bulk sampling will be conducted to determine if ACM is present in the on-site building.  

Samples will be collected from boiler and pipe insulation, debris and dust piles, and other 

suspect ACM identified throughout the Site by the EPA OSC.  Up to 30 bulk samples will be 

collected in accordance with guidelines outlined in EPS’s ERT Scientific Engineering Response 

and Analytical Services (SERAS) contractor SOP 2001: General Field Sampling Guidelines and 

EPA’s ERT SERAS Contractor SOP 2015: Asbestos Sampling. The sample area will be sprayed 

down with a surfactant prior to sample extraction to minimize air borne emissions of suspect 

ACM. Following extraction bulk asbestos samples will be placed into polyethylene bags.  Per the 

New York State method, if the bulk sample is friable (i.e., sheet rock, pipe insulation, etc.) it will 

only be analyzed for PLM, via method 198.1.  If the bulk sample is non-friable (i.e., floor tile, 

mastics, roofing, ceiling tiles, etc.) the sample will first be analyzed for PLM, via method 198.6, 

and if the result is less than 1 % asbestos or “Inconclusive” (none detected), then transmission 

TEM, via method 198.4, confirmation is required. 

 

 

Lab Name/Location Sample Type Parameters 

EMSL Analytical, Inc. 

200 Route 130 North 

Cinnaminson, NJ 08077 

(856)-858-4800 

Bulk Asbestos – PLM and TEM 

Refer to Worksheet #20 for QA/QC samples, sampling methods and SOP. 
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QAPP Worksheet #15A: Reference Limits and Evaluation Table  

Asbestos-PLM and TEM 
 

Matrix: Bulk  

Analytical Group: Asbestos 

Concentration Level: Low/Medium 

Analyte CAS Number 

Project 

Quantiation Limit 

(%) 

Analytical Method –Quantitation 

Limits     (%) 

Asbestos – PLM (Bulk) NA 1.0% 1.0% 

Asbestos – TEM (Bulk) NA 0.1% 0.1% 

  NA = Not Applicable 
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QAPP Worksheet #16: Project Schedule/Timeline Table 
 

Activities Organization 

Dates (MM/DD/YY) 

Deliverable Deliverable Due Date 
Anticipated 

Date(s) 

of Initiation 

Anticipated Date of 

Completion 

Preparation of QAPP 
RST 3 Contractor Site Project 

Manager 
Prior to sampling date 05/31/2017 QAPP 05/31/2017 

Review of QAPP 
RST 3 Contractor QAO and/or 

Group Leader 
Prior to sampling date 06/1/2017 Approved QAPP 06/05/2017 

Preparation of Health and 
Safety Plan 

RST 3 Contractor Site Project 

Manager 
Prior to sampling date 05/30/2017 HASP 05/30/2017 

Procurement of Field 
Equipment 

RST 3 Contractor Site Project 

Manager and/or Equipment 

Officer 

Prior to sampling date 05/30/2017 NA NA 

Laboratory Request 
RST 3 Contractor Site Project 

Manager and/or QAO 
Prior to sampling date -- 

CLP Request Forms & 

Non-CLP Request Forms. 
-- 

Field 

Reconnaissance/Access 

RST 3 Contractor Site Project 

Manager; or 

EPA Region 2 OSC 

6/06/2017 06/07/2017 NA NA 

Collection of Field Samples 
RST 3 Contractor Site Project 

Manager 
06/07/2017 06/08/2017 NA NA 

Laboratory Electronic Data 
Received 

RST 3 - Procured Laboratory 
14 Days After 

Initiation of Sampling 
14 Days After       

Completion of Sampling Preliminary Data 
14  Days After       

Sampling 

Laboratory Package 

Received 
RST 3 - Procured Laboratory 

21 Days After 

Initiation of Sampling 

21 Days After       

Completion of Sampling 

Hard Copy  

Data Package 

21   Days After      

Sampling 

Validation of Laboratory 

Results 
RST 3 - Procured Laboratory 

42 Days After      

Initiation of Sampling 

42 Days After Completion 

of Sampling 
Validated Data 42 Days After Sampling 

Data Evaluation/ Preparation 

of Final Report 

RST 3 Contractor Site  

Project Manager 
07/20/2017 07/31/2017 Final Report 07/31/2017 
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QAPP Worksheet #18: Sampling Locations and Methods/SOP Requirements Table 
 

Matrix 
Sampling 

Location(s) 
Unit Analytical Group(s) 

Concentration 

Level 

No. of 

Samples 

(identify field 

duplicates) 

Sampling 

SOP 

Reference 

Rationale for Sampling 

Location 

Bulk Up to 30  % asbestos Asbestos PLM method 

198.1, 198.6, 

TEM method 198.4. 

Low/Medium 30 EPA Region 4 

Guidance 

Document # 

SESDGUID-

104-R1 

Determine asbestos percentage 

and type 

The website for EPA-ERT SOPs is:  http://www.ert.org/mainContent.asp?section=Products&subsection=List  
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QAPP Worksheet #19: Analytical SOP Requirements Table 

 

Matrix 
No. of 

Samples 

Analytical Group 

[Lab Assignment] 

Concentration 

Level 

Analytical and Preparation 

Method/SOP Reference 

Sample 

Volume 

Containers 

(number, size, and 

type)  

Preservation 

Requirements 

Maximum Holding 

Time (preparation/ 

analysis) 

Bulk 30 Asbestos – 
PLM/TEM 

L/M NYS  198.1, 198.6 

TEM method 198.4 

50 

grams/Fill 

to 

capacity 

(1) Poly Bag 

 
Cool to 4oC NA 

 

QAPP Worksheet #20: Field Quality Control Sample Summary Table 

 

  
Matrix 

 
Analytical 

Group 

 
Conc. 

Level 

Analytical 

and 

Preparation 

SOP 

Reference1 

 
No. of 

Sampling 

Locations 

 
No. of Field 

Duplicate 

Pairs1 

 
 

No. of 

MS/MSD1 

 
No. of 

Field 

Blanks2 

 
No. of PT 

Samples 

 
Total No. of 

Samples to Lab 

Bulk Asbestos 

L/M NYS  198.1, 198.6 

TEM method 

198.4 

30 NR1 NA1 

As per 

equipment 

type 

NR 40 

 

NR – Not Required 
1 QA/QC Samples are not required for PACM samples   
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QAPP Worksheet #21: Project Sampling SOP References Table  

 

Reference 

Number 
Title, Revision Date and/or Number 

Originating 

Organization 
Equipment Type 

Modified for 

Project Work? 

(Y/N) 

Comments 

SOP#2001 
General Field Sampling Guidelines (all 

media); Rev. 0.0 August 1994 
EPA/OSWER/ERT Site Specific N None 

SOP#2015 Asbestos Sampling EPA/OSWER/ERT Site-Specific N None 

See attachment B for SOPs. Note: The website for EPA-ERT SOPs is:  www.ert.org/mainContent.asp?section=Products&subsection=List 
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QAPP Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and Inspection Table 

 

Field 

Equipment 

Calibration 

Activity 

Maintenan

ce Activity 

Testing/ 

Inspection 

Activity 

Frequency Acceptance Criteria 
Corrective 

Action 
Responsible 

Person 

SOP 

Reference 

 

MultiRAE Plus 

Incl. PID 

 

Calibrate with Zero 

Air;  

LEL: 2.5% (50% 
LEL) 

O2: 18% 

H2S: 10 ppm 

CO: 50 ppm 

PID: 100 ppm 

Isobutylene 

Check/ 

replace 

battery/ 

Clean tip or 

bulb if 

necessary 

 

Bump 

Test 

Prior to day’s 

activities; 

anytime anomaly 
suspected 

LEL: 48-52% LEL (2% LEL) 

O2: 17-19% (1%) 

H2S: 9-11 ppm (1 ppm) 

CO: 48-52 ppm (2 ppm) 

PID: 95-105 ppm Isobutylene 

(5 ppm) 

Replace battery or 

Replace Unit 

Equipment 

Vendor  

 

-- 

Ludlum Model 

Micro  19 

Annual manufacturer 

calibration 

Two alkaline 

“D” Cell 

batteries 

Check  for 

operation: 

CS 137 
PO 210 

CO 60 

SR 90 

 

 

Yearly 

 

 

NA 

Check batteries or 

call 

Service 
Technician 

 

 
Equipment 

Vendor  

 

-- 

Trimble® 

GeoXT™ handheld 
Niton® XL3T XRF 

 

NA NA NA NA NA NA NA NA 
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QAPP Worksheet #23: Analytical SOP References Table 

 

Reference 

Number 

Title, Revision 

Date, and/or 

Number 

Definitive 

or 

Screening 

Data 

Analytical Group Instrument 

Organization 

Performing 

Analysis 

Modified for 

Project Work? 

(Y/N)* 

NYS Methods Polarized Light Microscopy (PLM) 

NYS DOH ELAP 198.1,198.4, and 

198.6, March 2011 

Screening 

Data 

Asbestos 

(PLM/TEM) 

Polarized Light 

Microscope/ 

Transmission Electron 

Microscope 

Non-CLP RAS N 

 



Final Quality Assurance Project Plan  

Deferiet Paper Mill Site, Revision 00 
 

29 
 

 

QAPP Worksheet #24: Analytical Instrument Calibration Table 

 

Instrument 
Calibration 

Procedure 
Frequency of Calibration Acceptance Criteria Corrective Action (CA) 

Person Responsible 

for CA 

SOP 

Reference 

Microscope 
NYS Method 

198.1 

The PLM should be aligned 

daily to achieve illumination and 

centered through the substance 

condenser and iris diaphragm. 

 

As per instrument manufacture’s 

recommended procedures. 

Inspect the system, correct 

problem, re-calibrate, and 

re-analyze samples. 

Non-CLP 

Laboratory 

Microscope 

Technician 

NYS 

Method 

198.1 

Microscope 
NYS Method 

198.6 

The PLM should be aligned 

daily to achieve illumination and 

centered through the substance 

condenser and iris diaphragm. 

 

As per instrument manufacture’s 

recommended procedures. 

Inspect the system, correct 

problem, re-calibrate, and 

re-analyze samples. 

Non-CLP 

Laboratory 

Microscope 

Technician 

NYS 

Method 

198.6 
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QAPP Worksheet #25 Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table 

  
 

Instrument /  

Equipment 

 
Maintenance 

Activity 

 
Testing/Inspection 

Activity 

 
Frequency 

 
Acceptance 

Criteria 

 
Corrective Action 

 
Responsible 

Person 

 
SOP 

Reference1 

Microscope See NYS ELAP 
Methods 198.1, 

198.4, 198.6, as 

per instrument 
manufacturer’s 

recommendation 

As per instrument 
manufacturer’s 

recommendation 

As per instrument 
manufacturer’s 

recommendation 

As per instrument 
manufacturer’s 

recommendation 

Inspect the system, 
correct problem, re-

calibrate and/or 

reanalyze samples 

EPA Non-CLP 
RAS Laboratory 

Microscope 

Technician 

NYS ELPA 
Methods 

198.1, 198.4 

and 198.6 

 1 Specify the appropriate reference letter or number from the Analytical SOP References Table (Worksheet #23).   
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QAPP Worksheet #26: Sample Handling System 

 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT  

Sample Collection (Personnel/Organization): RST 3 Site Project Manager, Weston Solutions, Inc., Region II  

Sample Packaging (Personnel/Organization): RST 3 Site Project Manager and sampling team members, Weston Solutions, Inc., 

Region II 

Coordination of Shipment (Personnel/Organization): RST 3 Site Project Manager, sampling team members, Weston Solutions, 

Inc., Region II   

Type of Shipment/Carrier: Lab pick up and/ or hand-delivery. 

SAMPLE RECEIPT AND ANALYSIS   

Sample Receipt (Personnel/Organization): Non-CLP RST 3 procured RAS Laboratories  

Sample Custody and Storage (Personnel/Organization): Non-CLP RST 3 procured RAS Laboratories 

Sample Preparation (Personnel/Organization): Non-CLP RST 3 procured RAS Laboratories 

Sample Determinative Analysis (Personnel/Organization): Non-CLP RST 3 procured RAS Laboratories 

SAMPLE ARCHIVING       

Field Sample Storage (No. of days from sample collection): All samples will be shipped same day or within 24 hours of collection 

Sample Extract/Digestate Storage (No. of days from extraction/digestion): Up to 60 days 

Biological Sample Storage (No. of days from sample collection): N/A 

SAMPLE DISPOSAL   

Personnel/Organization: Sample Technicians, NON-CLP RST 3 procured RAS Laboratories 

Number of Days from Analysis: Until analysis are completed; as per analytical methodology; see Worksheet #19. 
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QAPP Worksheet #27: Sample Custody Requirements 

 

Sample Identification Procedures: Each sample will be labeled with the site identification code 

and a sample type letter code and number that depicts a specific location.  Depending on the type 

of sample, additional information such as depth, sampling round, date, etc. will be added. 

Examples of matrices are: 

BA = Bulk Asbestos 

Example sample locations are:  

Bulk Asbestos sample will be designated as: P001-BA001-01 (Property 001, Bulk Asbestos 

collected from location 001 Sample number 01).  

Location of the sample collected will be recorded in the project database and site logbook. 

 

Sample Identification Procedures:  Each sample will be labeled with the site identification 

code and a sample type letter code and number that depicts a specific location.  Each sample will 

also be labeled with a Non-CLP assigned number. Depending on the type of sample, additional 

information such as depth, sampling round, date, etc. will be added.  Examples are provided in 

the QAPP. 

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to 

laboratory):   Each sample will be individually identified and labeled after collection, then 

sealed with custody seals and enclosed in a plastic cooler.  The sample information will be 

recorded on chain-of-custody (COC) forms, and the samples shipped to the appropriate 

laboratory via overnight delivery service or courier.  EPA SCRIBE program will be used for 

field documentation.  Refer to the U.S. EPA OSWER 9240.0-44, EPA 540-R-07-06 Contract 

Laboratory Program Guidance for Field Samplers, dated October 2014. 

Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal):  A sample 

custodian at the laboratory will accept custody of the shipped samples, and check them for 

discrepancies, proper preservation, integrity, etc.  If noted, issues will be forwarded to the 

laboratory manager for corrective action.  The sample custodian will relinquish custody to the 

appropriate department for analysis.  At this time, no samples will be archived at the laboratory.  

Disposal of the samples will occur only after analyses and QA/QC checks are completed. 
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QAPP Worksheet #29: Project Documents and Records Table 

 

Sample Collection 

Documents and 

Records 

Analysis Documents 

and Records 

Data Assessment 

Documents and 

Records 

Other 

• Site and field 

logbooks 

• COC forms 

• Field Data Sheets 

• Incident Action plan 

 

• Sample receipt logs 

• Internal and external 

COC forms 

• Equipment calibration 

logs 

• Sample preparation 

worksheets/logs 

• Sample analysis 

worksheets/run logs 

• Telephone/email logs 

• Corrective action 

documentation 

• Data validation 

reports 

• Field inspection 

checklist(s) 

• Laboratory Audit 

checklist (if 

performed) 

• Review forms for 

electronic entry of 

data into database 

• Corrective action 

documentation 

• Laboratory Final Data 

 

• CLP and Non-CLP 

Analytical Service 

Request Form 
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QAPP Worksheet #30: Analytical Services Table  

 

 
Matrix 

 
Analytical 

Group 

 
Concentration 

Level 

 
Analytical 

SOP 

 
Data Package 

Turnaround 

Time 

 
Laboratory / Organization 

(name and address, contact person 

and  telephone number) 

 
Backup Laboratory / 

Organization 

(name and address,  contact 

person and telephone number) 

Bulk Asbestos Low/Med NYS ELAP 

Methods  

198.1 or 

198.6/198.4 

21 Day Verbal 42 

Day Written 

See W/S #17 NA 
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QAPP Worksheet #31: Planned Project Assessments Table 

 

Assessment 

Type Frequency 

Internal or 

External 

Organization 

Performing 

Assessment 

Person(s) Responsible 

for Performing 

Assessment (Title and 

Organizational 

Affiliation) 

Person(s) Responsible 

for Responding to 

Assessment Findings 

(Title and 

Organizational 

Affiliation) 

Person(s) Responsible for 

Identifying and 

Implementing Corrective 

Actions (Title and 

Organizational 

Affiliation) 

Person(s) Responsible for 

Monitoring Effectiveness 

of Corrective Actions 

(Title and Organizational 

Affiliation) 

 

Laboratory 

Technical Systems/ 

Performance Audits 

Every year External 
Regulatory 

Agency 
Regulatory Agency Non-CLP Laboratory  Non-CLP Laboratory  

EPA or other Regulatory 

Agency 

 

Performance 

Evaluation Samples 
--- External 

Regulatory 

Agency 
Regulatory Agency Non-CLP Laboratory  Non-CLP Laboratory 

EPA or other Regulatory 

Agency 

 
Note: Weston use all subcontracted laboratories participated in nationally accepted accreditation program 
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QAPP Worksheet #32: Assessment Findings and Corrective Action Responses 

 

Assessment 

Type 

Nature of 

Deficiencies 

Documentation 

Individual(s) 

Notified of Findings 

(Name, Title, 

Organization) 

Timeframe of 

Notification 

Nature of 

Corrective Action 

Response 

Documentation 

Individual(s) 

Receiving Corrective 

Action Response 

(Name, Title, Org.) 

Timeframe for 

Response 

Project Readiness 

Review 

Checklist or 

logbook entry 

summary 

Site Project Manager, 

Weston Solutions, Inc. 

Immediately to 

within 24 hours of 

review 

Checklist or logbook 

entry 

Site Project Manager, 

Weston Solutions, Inc. 

Immediately to 

within 24 hours of 

review 

Field Observations/ 

Deviations from 

Work Plan 

Logbook  Site Project Manager, 

Weston Solutions, Inc. 

and EPA OSC  

Immediately to 

within 24 hours of 

deviation 

Logbook  Site Project Manager, 

Weston Solutions, Inc. 

and EPA OSC  

Immediately to 

within 24 hours of 

deviation 

Laboratory 

Technical Systems/ 

Performance Audits 

Written Report Non-CLP Laboratory 30 days Letter Non-CLP Laboratories 14 days 

On-Site Field 

Inspection 

Written Report Site Project Manager, 

Weston Solutions, Inc. 

7 calendar days 

after completion 

of the audit 

Letter/Internal 

Memorandum 

Site Project Manager, 

Weston Solutions, Inc. 

and/or EPA OSC 

To be identified in 

the cover letter of 

the report 

Performance 

Evaluation Samples 

Electronic 

Report 

Non-CLP Laboratory 30 days Letter or Written 

Report 

Non-CLP Laboratories 14 days 

Peer Review Deliverables SPM, Weston 

Solutions, Inc. 

Prior to 

deliverable due 

date 

Comments directly on 

deliverable 

SPM, Weston 

Solutions, Inc. 

Prior to 

deliverable due 

date 
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QAPP Worksheet #33: QA Management Reports Table 

 

Type of Report 
Frequency 

(daily, weekly, monthly, 

quarterly, annually, etc.) 

Projected 

Delivery Date(s) 

Person(s) Responsible 

for Report Preparation 

(Title and Organizational 

Affiliation) 

Report Recipient(s) 

(Title and Organizational 

Affiliation) 

Non-CLP laboratories data 

(preliminary) 

As performed 14 days for sampling data RST 3-procured laboratories; 

EPA Region II and RST 3 Data 

Validators 

Keith Glenn, EPA OSC, 

Region 2 and Site Project 

Manager, Weston Solutions, 

Inc. 

Non-CLP laboratories data 

(unvalidated) 

As performed Up to 7 days after receipt 

of unvalidated data 

RST 3-procured laboratories; 

EPA Region II and RST 3 Data 

Validators 

Keith Glenn, EPA OSC, 

Region 2 and Site Project 

Manager, Weston Solutions, 

Inc. 

Laboratory Technical 

Systems/ Performance 

Audits 

As performed Unknown EPA or  other Regulatory 

Agency 

Non-CLP Laboratories 

On-Site Field Inspection As performed 7 calendar days after 

completion of the 

inspection 

Site Project Manager, Weston 

Solutions, Inc. 

Site Project Manager, 

Weston Solutions, Inc. 

Field Change Request As required per field change Three days after 

identification of need for 

field change 

Site Project Manager, Weston 

Solutions, Inc. 

EPA OSC  

Final Report As performed 2 weeks after receipt of 

EPA approval of data 

package 

Site Project Manager, Weston 

Solutions, Inc. 

EPA OSC  
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QAPP Worksheet #34: Verification (Step I) Process Table 

 

Verification Input Description 
Internal/ 

External 

1Responsible for Verification 

(Name, Organization) 

Site/field logbooks Field notes will be prepared daily by the RST 3 Site Project Manager 

and will be complete, appropriate, legible and pertinent.  Upon 

completion of field work, logbooks will be placed in the project files. 

I Site Project Manager, Weston 

Solutions, Inc. 

 

Chains of custody COC forms will be reviewed against the samples packed in the specific 

cooler prior to shipment.  The reviewer will initial the form.  An 

original COC will be sent with the samples to the laboratory, while 

copies are retained for (1) the Sampling Trip Report and (2) the project 

files. 

I Site Project Manager, Weston 

Solutions, Inc. 

Sampling Trip Reports STRs will be prepared for each week of field sampling [for which 

samples are sent to an EPA CLP RAS laboratory.]  Information in the 

STR will be reviewed against the COC forms, and potential 

discrepancies will be discussed with field personnel to verify locations, 

dates, etc. 

I Site Project Manager, Weston 

Solutions, Inc. 

Laboratory Preliminary 

Data 

Preliminary data – limited review for either contract compliance or 

technical compliance. 

E Non-CLP/RST 3-Procured 

Laboratory 

Laboratory analytical 

data package 

Data packages will be reviewed/verified internally by the laboratory 

performing the work for completeness and technical accuracy prior to 

submittal. 

E Non-CLP/RST 3-Procured 

Laboratory 

Laboratory analytical 

data package 

Data packages will be reviewed as to content and sample information 

upon receipt by EPA. 

I/E RST 3 Data Validation 

Personnel 

Final Sample Report The project data results will be compiled in a sample report for the 

project.  Entries will be reviewed/verified against hardcopy 

information. 

I Site Project Manager, Weston 

Solutions, Inc. 

 
1 Responsible for verifications, and their name and organization will be added
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QAPP Worksheet #35: Validation (Steps IIa and IIb) Process Table 

 

 

* Site-specific QAPP may contain additional data validation inputs as required by the project objectives. 

Step IIa/IIb Validation Input Description 

Responsible for Validation 

(Name, Organization) 

IIa SOPs Ensure that the sampling methods/procedures outlined in QAPP were 

followed, and that any deviations were noted/approved. 

RST 3 SPM, Weston Solutions, 

Inc. 

IIb SOPs Determine potential impacts from noted/approved deviations, in regard to 

PQOs. 

RST 3 SPM, Weston Solutions, 

Inc. 

IIa COC Examine COC forms against QAPP and laboratory contract requirements 

(e.g., analytical methods, sample identification, etc.). 
RST 3 Data Validation 

Personnel  and  RST 3 SPM, 
Weston Solutions 

IIa Laboratory data 

package 

Examine packages against QAPP and laboratory contract requirements, 

and against COC forms (e.g., holding times, sample handling, analytical 

methods, sample identification, data qualifiers, QC samples, etc.). 

RST 3 Data Validation 

Personnel  and  RST 3 SPM, 
Weston Solutions 

IIb Laboratory data 

package 

Determine potential impacts from noted/approved deviations, in regard to 

PQOs.  Examples include PQLs and QC sample limits 

(precision/accuracy). 

RST 3 Data Validation 

Personnel and and  RST 3 

SPM, Weston Solutions 
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QAPP Worksheet #36: Validation (Steps IIa and IIb) Summary Table 

 

Step IIa / IIb Matrix Analytical Group 
Concentration 

Level 
Validation Criteria 

 
Data Validator 

(title and organizational 

affiliation) 

IIa / IIb Bulk Asbestos Low/Medium 
As per Analytical Methods NYSELAP 

Methods 198.1, 198.4, and 198.6 

Weston Solutions, Inc., 

Data Validation personnel 
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QAPP Worksheet #37: Usability Assessment 

 

Summarize the usability assessment process and all procedures, including interim steps and any statistics, equations, and 

computer algorithms that will be used:  Data, whether generated in the field or by the laboratory, are tabulated and reviewed for 

Precision, Accuracy, Representativeness, Completeness, and Comparability (PARCCS) by the SPM for field data or the data 

validator for laboratory data. The review of the PARCC Data Quality Indicators (DQI) will compare with the DQO detailed in the 

site-specific QAPP, the analytical methods used and impact of any qualitative and quantitative trends will be examined to determine 

if bias exists. A hard copy of field data is maintained in a designated field or site logbook. Laboratory data packages are validated, 

and final data reports are generated. All documents and logbooks are assigned unique and specific control numbers to allow tracking 

and management.  

 

Where applicable, the following documents will be followed to evaluate data for fitness in decision making: EPA QA/G-4, Guidance 

on Systematic Planning using the Data Quality Objectives Process, EPA/240/B-06/001, February 2006, and EPA QA/G-9R, 

Guidance for Data Quality Assessment, A reviewer’s Guide EPA/240/B-06/002, February 2006. 

 

Describe the evaluative procedures used to assess overall measurement error associated with the project: 

As delineated in the Uniform Federal Policy for Implementing Environmental Quality Systems: Evaluating, Assessing and 

Documenting Environmental Data Collection and Use Programs Part 1: UFP-QAPP (EPA-505-B-04-900A, March 2005); Part 

2A: UFP-QAPP Workbook (EPA-505-B-04-900C, March 2005); Part 2B: Quality Assurance/Quality Control Compendium: 

Non-Time Critical QA/QC Activities (EPA-505-B-04-900B, March 2005);  “Graded Approach” will be implemented for data 

collection activities that are either exploratory or where specific decisions cannot be identified, since this guidance indicates that the 

formal DQO process is not necessary.   
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QAPP Worksheet #37: Usability Assessment- (Concluded) 
 

RST 3 will conduct bulk sampling as part of the Removal Assessment of the Site. The analytical data from this investigation will be 

used to assist the EPA in determining the presence and nature of the contaminants at the Site and determining whether a Removal 

Action at the Site is warranted to remove any hazardous materials present on-site. 

 

Identify the personnel responsible for performing the usability assessment:  Site Project Management Team, Data Validation 

Personnel, and EPA Region 2 OSC 

 

Describe the documentation that will be generated during usability assessment and how usability assessment results will be 

presented so that they identify trends, relationships (correlations), and anomalies: 

 

A copy of the most current approved QAPP, including any graphs, maps and text reports developed will be provided to all personnel 

identified on the distribution list.  
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Attachment B 

 

EPA/ERT Standard Operating Procedures (SOPs) 

 
SOP No.: 2001 - General Field Sampling Guidelines 

 

SOP No.: 2015 – Asbestos Sampling 
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1.0 OBJECTIVE

The objective of this standard operating procedure (SOP) is to describe the general field sampling

techniques and guidelines that will assist the Scientific Engineering Response and Analytical Services

(SERAS) personnel in planning, choosing sampling strategies and sampling locations, and frequency of

Quality Control (QC) samples for proper assessment of site characteristics. The ultimate goal is to ensure

data quality during field collection activities.

2.0 APPLICABILITY

This SOP applies to the collection of aqueous and non-aqueous samples for subsequent laboratory analysis

to determine the presence, type, and extent of contamination at a site.

3.0 DESCRIPTION

Representative sampling ensures that a sample or a group of samples accurately reflect the concentration of

the contaminant at a given time and location. Depending on the contaminant of concern and matrix, several

variables may affect the representativeness of the samples and subsequent measurements. Environmental

variability due to non-uniform distribution of the pollutant due to topographic, meteorological and

hydrogeological factors, changes in species, and dispersion of contaminants and flow rates contribute to

uncertainties in sampling design.

Determining the sampling approach depends on what is known about the site from prior sampling (if any)

and the site history, variation of the contaminant concentrations throughout a site, potential migration

pathways, and human and environmental receptors. The objectives of an investigation determine the

appropriate sampling design.

The frequency of sampling and the specific sample locations that are required must be defined in the site-

specific Quality Assurance Project Plan (QAPP).

3.1 Planning Stage

The objectives of an investigation are established and documented in the site-specific QAPP. The

technical approach including the media/matrix to be sampled, sampling equipment to be used,

sampling design and rationale, and SOPs or descriptions of the procedure to be implemented are

included in the QAPP. Refer to the matrix-specific SOPs for sampling techniques which include

the equipment required for sampling.

During the planning stage, the data quality objectives (DQOs) will be determined. In turn, the

project’s DQOs will determine the need for screening data or definitive data. Screening data

supports an intermediate or preliminary decision but eventually is supported by definitive data

before the project is complete (i.e., placement of monitor wells, estimation of extent of

contamination). Definitive data is suitable for final decision making, has defined precision and

accuracy requirements and is legally defensible (i.e., risk assessments, site closures).

3.2. Sampling Design

Representative sampling approaches include judgmental, random, systematic grid, systematic

simple random, stratified random and transect sampling. Sampling designs may be applied to soil,
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sediment and water; however, the random and systematic random approaches are not practical for

sampling water systems, especially flowing water systems.

3.2.1 Judgmental Sampling

Judgmental sampling is the subjective selection of sampling locations based on the

professional judgment of the field team. This method is useful to locate and to identify

potential sources of contamination. It may not be representative of the full site and is

used to document worst case scenarios. For example, groundwater sampling points are

typically chosen based on professional judgment, whether permanently installed wells or

temporary well points.

3.2.2 Systematic Sampling

Systematic grid sampling involves the collection of samples at fixed intervals when the

contamination is assumed to be randomly distributed. A random point is chosen as the

origin for the placement of the grid. A grid is constructed over a site and samples are

collected from the nodes (where the grid lines intersect). Depending on the number of

samples that are required to be collected, the distance between the sampling locations can

be adjusted. The representativeness of the sampling may be improved by shortening the

distance between sample locations.

Systematic random sampling is used for estimating contaminant concentrations within

grid cells. Instead of sampling at each node, a random location is chosen within each grid

cell. The systematic grid and random sampling approaches are useful for delineating the

extent of contamination, documenting the attainment of clean-up goals, and evaluating

and determining treatment and disposal options.

Transect sampling involves one or more transect lines established across the site.

Samples are collected at systematic intervals along the transect lines. The number of

samples to be collected and the length of the transect line determines the spacing between

the sampling points. This type of sampling design is useful for delineating the extent of

contamination at a particular site, for documenting the attainment of clean-up goals, and

for evaluating and determining treatment and disposal options.

3.2.3 Simple and Stratified Random Sampling

Statistical random sampling includes simple, stratified and systematic sampling. Simple

random sampling is appropriate for estimating means and total concentrations, if the site

or population does not contain a major trend or pattern of contamination. A statistician

will generate the sampling locations based on sound statistical methods. Stratified

random sampling is a useful tool for estimating average contaminant concentrations and

total amounts of contaminants within specified strata and across the entire site. It is

useful when a heterogeneous population or area can be broken down into regions with

less variability within the boundaries of a stratum then between the strata. Additionally,

strata can be defined based on the decisions that will be made. This type of sampling

design uses historical information, known ecological and human receptors, soil type, fate

and transport mechanism and other ecological factors to divide the sampling area into

smaller regions or strata. Sampling locations are selected from each stratum using

random sampling.
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The simple random sampling approach is applied when there are many sample locations

and the concentrations are assumed to be homogeneous across a site with respect to the

parameter(s) that are going to be analyzed or monitored for. The stratified random

sampling approach is useful for sampling drums, evaluating and determining treatment

and disposal options, and locating and identifying sources of contamination.

3.3 Sampling Techniques

Sampling is the selection of a representative portion of a larger population or body. The primary

objective of all sampling activities is to characterize a site accurately in a way that the impact on

human health and the environment can be evaluated appropriately.

3.3.1 Sample Collection Techniques

Sample collection techniques may be either grab or composite. A grab sample is a

discrete aliquot representative of a specific location at a given time and collected all at

once from one location. The representativeness of such samples is defined by the nature

of the materials that are sampled. Samples collected for volatile organic compounds

(VOCs) are always grab samples and are never homogenized. Composite samples are

non-discrete samples composed of more than one specific aliquot collected at selected

sampling locations. Composite samples must be homogenized by mixing prior to putting

the sample into containers. Composite samples can, in certain instances, be used as an

alternative to analyzing a number of individual grab samples and calculating an average

value. Incremental sampling conducted over a grid is a special case of composite

sampling and is detailed in SOP #2019, Incremental Soil Sampling. Choice of collecting

discrete or composite samples is based on project’s DQOs.

3.3.2 Homogenization

Mixing of soil and sediment samples is critical to obtain a representative sample. An

adequate volume/weight of sample is collected and placed in a stainless steel or Teflon
®

container, and is thoroughly mixed using a spatula or spoon made of an inert material.

Once the sample is thoroughly mixed the sample is placed into sample containers specific

for an analysis. Avoid the use of equipment made of plastic or polyvinyl chloride (PVC)

when sampling for organic compounds when the reporting limit (RL) is in the parts per

billion (ppb) or parts per trillion (ppt) ranges. Refer to SERAS SOP #2012, Soil

Sampling, for more details on homogenization.

3.3.3 Filtration

In-line filters are used specifically for collecting groundwater samples for dissolved

metals analysis and for filtering large volumes of turbid groundwater. Groundwater

samples collected for VOCs are typically not filtered due to potential VOC losses.

Filtering groundwater is performed to remove silt particulates from samples to prevent

interference with the laboratory analysis. The filters used in groundwater sampling are

either cartridge type filters inserted into a reusable housing, or are self-contained and

disposable. Filter chambers are usually made of polypropylene housing an inert filtering

material that removes particles larger than 0.45 micrometers (µm). Refer to SERAS SOP
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#2007, Groundwater Well Sampling and SERAS SOP #2013, Surface Water Sampling,

for more details on filtration techniques.

3.4 Quality Assurance /Quality Control Samples

QA/QC samples provide an evaluation of both the laboratory’s and the field sampling team’s

performance. Including QA/QC samples in a sampling design allows for identifying and

measuring sources of error potentially introduced from the time of sample container preparation

through analysis. The most common QA/QC samples collected in the field are collocated field

duplicates, field replicates, equipment blanks, field blanks and trip blanks. Extra volume/mass is

collected for a matrix spike/matrix spike duplicate (MS/MSD) at a frequency of 5% (one in 20

samples). Spiking is performed in the laboratory. For additional information or other QA/QC

samples pertinent to sample analysis, refer to SERAS SOP #2005, Quality Assurance/Quality

Control Samples.

Collocated field duplicates may be collected based on site objectives and used to measure

variability associated with the sampling process including sample heterogeneity, sampling

methodology, and analytical procedures. Field replicates are field samples obtained from one

location, homogenized, and divided into separate containers. This is useful for determining

whether the sample has been homogenized properly. Equipment blanks (also known as rinsate

blanks) are typically collected at a rate of one per day. The equipment blank is used to evaluate

the relative cleanliness of non-dedicated equipment.

3.5 Sample Containers, Preservation, Storage and Holding Times

The amount of sample to be collected, the proper sample container type (i.e., glass, plastic),

chemical preservation, and storage requirements are dependent on the matrix sampled and the

analyses to be conducted. This information is provided in SERAS SOP #2003, Sample Storage,

Preservation, and Handling. Field personnel need to be cognizant of any short holding times that

warrant immediate shipment/transfer to the laboratory.

3.6 Documentation

Field conditions and site activities must be documented. Scribe will be used to document sample

locations and generate chain of custody records. Other field measurements not typically entered

into Scribe will be documented in a site-specific logbook or in a personal logbook. All sample

documentation will be maintained in accordance with SERAS SOP #2002, Sample Documentation

and SERAS SOP #4005, Chain of Custody Procedures.

4.0 RESPONSIBILITIES

4.1 SERAS Task Leaders

Task Leaders (TLs) are responsible for the overall management of the project. Task Leader

responsibilities include ensuring that field personnel are well informed of the sampling

requirements for a specific project and that SOP and QA/QC procedures stated in the site-specific

QAPP are adhered to, issuing a Field Change Form that documents any changes to sampling

activities after the QAPP has been approved and maintaining sample documentation.
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4.2 SERAS Field Personnel

Field personnel are responsible for reading the QAPP prior to site activities and performing

sample collection activities as written. They are responsible for notifying the TL of deviations

from sample collection protocols which occurred during the execution of sampling activities.

Field staff will collect samples and prepare documentation in accordance with SERAS SOP

#2002, Sample Documentation. In addition, field personnel are responsible for reading and

conforming to the approved site-specific Health and Safety Plan (HASP).

4.3 SERAS Program Manager

The SERAS Program Manager is responsible for the overall technical and financial management

of the project.

4.4 SERAS QA/QC Officer

The QA/QC Officer is responsible for reviewing this SOP and ensuring that the information in this

SOP is updated on a timely basis. Compliance to this SOP may be monitored by either conducting

a field audit or reviewing deliverables prepared by the SERAS TL.

4.5 Health and Safety (H&S) Officer

The H&S Officer is responsible for ensuring that a HASP has been written in conformance with

SOP # 3012, SERAS Health and Safety Guidelines for Field Activities and approved prior to field

activities. Additionally, the H& S Officer is responsible for ensuring that SERAS site personnel’s

H&S training is current as per SOP # 3006, SERAS Field Certification Program and that their

medical monitoring is current as per SERAS SOP #3004, SERAS Medical Monitoring Program.
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1.0 SCOPE AND APPLICATION 

 

Asbestos has been used in many commercial products including building materials such as flooring tiles 

and sheet goods, paints and coatings, insulation, and roofing asphalts.  These products and others may be 

found at hazardous waste sites hanging on overhead pipes, contained in drums, abandoned in piles, or as 

part of a structure.  Asbestos tailing piles from mining operations can also be a source of ambient asbestos 

fibers.  Asbestos is a known carcinogen and requires air sampling to assess airborne exposure to human 

health.  This Standard Operating Procedure (SOP) provides procedures for asbestos air sampling by 

drawing a known volume of air through a mixed cellulose ester (MCE) filter.  The filter is then sent to a 

laboratory for analysis.  The U.S. Environmental Protection Agency/Environmental Response Team (U.S. 
EPA/ERT) uses one of four analytical methods for determining asbestos in air.  These include: U.S. EPA's 

Environmental Asbestos Assessment Manual, Superfund Method for the Determination of Asbestos in 

Ambient Air for Transmission Electron Microscopy (TEM)(1); U.S. EPA's Modified Yamate Method for 

TEM(2); National Institute for Occupational Safety and Health (NIOSH) Method 7402 (direct method only) 

for TEM; and NIOSH Method 7400 for Phase Contrast Microscopy (PCM)(3).  Each method has specific 

sampling and analytical requirements (i.e., sample volume and flow rate) for determining asbestos in air. 

 

The U.S. EPA/ERT typically follows procedures outlined in the TEM methods for determining 

mineralogical types of asbestos in air and for distinguishing asbestos from non-asbestos minerals.  The 

Phase Contrast Microscopy (PCM) method is used by U.S. EPA/ERT as a screening tool since it is less 

costly than TEM.  PCM cannot distinguish asbestos from non-asbestos fibers, therefore the TEM method 

may be necessary to confirm analytical results.  For example, if an action level for the presence of fibers 
has been set and PCM analysis indicates that the action level has been exceeded, then TEM analysis can be 

used to quantify and identify asbestos structures through examination of their morphology crystal structures 

(through electron diffraction), and elemental composition (through energy dispersive X-ray analysis).  In 

this instance samples should be collected for both analyses in side by side sampling trains (some 

laboratories are able to perform PCM and TEM analysis from the same filter).  The Superfund method is 

designed specifically to provide results suitable for supporting risk assessments at Superfund sites, it is 

applicable to a wide range of ambient air situations at hazardous waste sites.  U.S. EPA's Modified Yamate 

Method for TEM is also used for ambient air sampling due to high volume requirements.  The PCM and 

TEM NIOSH analytical methods require lower sample volumes and are typically used indoors; however, 

ERT will increase the volume requirement for outdoor application. 

 
Other Regulations pertaining to asbestos have been promulgated by U.S. EPA and OSHA.  U.S. EPA's 

National Emission Standards for Hazardous Air Pollutants (NESHAP) regulates asbestos-containing waste 

materials.  NESHAP establishes management practices and standards for the handling of asbestos and 

emissions from waste disposal operations (40 CFR Part 61, Subparts A and M).  U.S. EPA's 40 CFR 763 

(July 1, 1987)(4) and its addendum 40 CFR 763 (October 30, 1987)(4) provide comprehensive rules for the 

asbestos abatement industry.  State and local regulations on these issues vary and may be more stringent 

than federal requirements.  The OSHA regulations in 29 CFR 1910.1001 and 29 CFR 1926.58 specify work 

practices and safety equipment such as respiratory protection and protective clothing when handling 

asbestos.  The OSHA standard for an 8-hour, time-weighted average (TWA) is 0.2 fibers/cubic centimeters 

of air.  This standard pertains to fibers with a length-to-width ratio of 3 to 1 with a fiber length >5 µm(5,6).  

An action level of 0.1 fiber/cc (one-half the OSHA standard) is the level U.S. EPA has established in which 

employers must initiate such activities as air monitoring, employee training, and medical surveillance(5,6). 
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These are standard (i.e., typically applicable) operating procedures which may be varied or changed as 

required, dependent upon site conditions, equipment limitations or limitations imposed by the procedure.  

In all instances, the ultimate procedures employed should be documented and associated with the final 

report. 

 

Mention of trade names or commercial products does not constitute U.S. EPA endorsement or 

recommendation for use. 

 

2.0 METHOD SUMMARY 

 

Prior to sampling, the site should be characterized by identifying on-site as well as off-site sources of 
airborne asbestos.  The array of sampling locations and the schedule for sample collection is critical to the 

success of an investigation.  Generally, sampling strategies to characterize a single point source are fairly 

straightforward, while multiple point sources and area sources increase the complexity of the sampling 

strategy.  It is not within the scope of this SOP to provide a generic asbestos air sampling plan.  Experience, 

objectives, and site characteristics will dictate the sampling strategy. 

 

During a site investigation, sampling stations should be arranged to distinguish spatial trends in airborne 

asbestos concentrations.  Sampling schedules should be fashioned to establish temporal trends.  The 

sampling strategy typically requires that the concentration of asbestos at the source (worst case) or area of 

concern (downwind), crosswind, as well as background (upwind) contributions be quantified.  See Table 1 

(Appendix A) for U.S. EPA/ERT recommended sampling set up for ambient air.  Indoor asbestos sampling 

requires a different type of strategy which is identified in Table 2 (Appendix A).  It is important to establish 
background levels of contaminants in order to develop a reference point from which to evaluate the source 

data.  Field blanks and lot blanks can be utilized to determine other sources. 

 

Much information can be derived from each analytical method previously mentioned.  Each analytical 

method has specific sampling requirements and produce results which may or may not be applicable to a 

specific sampling effort.  The site sampling objectives should be carefully identified so as to select the most 

appropriate analytical method.  Additionally, some preparation (i.e., lot blanks results) prior to site 

sampling may be required, these requirements are specified in the analytical methods.    

 

3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE 

 
3.1 Sample Preservation 

 

No preservation is required for asbestos samples. 

 

3.2 Sample Handling, Container and Storage Procedures 

 

1. Place a sample label on the cassette indicating a unique sampling number.  Do not put 

sampling cassettes in shirt or coat pockets as the filter can pick up fibers.  The original 

cassette box is used to hold the samples. 

 

2. Wrap the cassette individually in a plastic sample bag.  Each bag should be marked 

indicating sample identification number, total volume, and date. 
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3. The wrapped sampling cassettes should be placed upright in a rigid container so that the 

cassette cap is on top and cassette base is on bottom.  Use enough packing material to 

prevent jostling or damage.  Do not use vermiculite as packing material for samples.  If 

possible, hand carry to lab. 

 

4. Provide appropriate documentation with samples (i.e., chain of custody and requested 

analytical methodology). 

 

4.0  INTERFERENCES AND POTENTIAL PROBLEMS 

 

Flow rates exceeding 16 liters/minute (L/min) which could result in filter destruction due to (a) failure of its 
physical support under force from the increased pressure drop; (b) leakage of air around the filter mount so 

that the filter is bypassed, or (c) damage to the asbestos structures due to increased impact velocities. 

 

4.1 U.S. EPA's Superfund Method 

 

4.1.1 Direct-transfer TEM Specimen Preparation Methods 

 

Direct-Transfer TEM specimen preparation methods have the following significant 

interferences: 

 

 The achievable detection limit is restricted by the particulate density on the filter, 

which in turn is controlled by the sampled air volume and the total suspended 
particulate concentration in the atmosphere being sampled. 

 

 The precision of the result is dependent on the uniformity of the deposit of asbestos 

structures on the sample collection filter. 

 

 Air samples must be collected so that they have particulate and fiber loadings within 

narrow ranges.  If too high a particulate loading occurs on the filter, it is not possible 

to prepare satisfactory TEM specimens by a direct-transfer method.  If too high a 

fiber loading occurs on the filter, even if satisfactory TEM specimens can be 

prepared, accurate fiber counting will not be possible. 

 
  4.1.2 Indirect TEM Specimen Preparation Methods 

 

Indirect TEM specimen preparation methods have the following interferences: 

 

 The size distribution of asbestos structures is modified. 

 

 There is increased opportunity for fiber loss or introduction of extraneous 

contamination. 

 

 When sample collection filters are ashed, any fiber contamination in the filter 

medium is concentrated on the TEM specimen grid.   
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It can be argued that direct methods yield an under-estimate of the asbestos structure 

concentration because many of the asbestos fibers present are concealed by other 

particulate material with which they are associated.  Conversely, indirect methods can be 

considered to yield an over-estimate because some types of complex asbestos structures 

disintegrate during the preparation, resulting in an increase in the numbers of structures 

counted.   

 

4.2 U.S. EPA's Modified Yamate Method for TEM 

 

 High concentrations of background dust interfere with fiber identification. 

 
4.3 NIOSH Method for TEM 

 

Other amphibole particles that have aspect ratios greater than 3:1 and elemental compositions 

similar to the asbestos minerals may interfere in the TEM analysis.  Some non-amphibole minerals 

may give electron diffraction patterns similar to amphiboles.  High concentrations of background 

dust interfere with fiber identification. 

 

4.4 NIOSH Method for PCM 

 

PCM cannot distinguish asbestos from non-asbestos fibers; therefore, all particles meeting the 

counting criteria are counted as total asbestos fibers.  Fiber less than 0.25 um in length will not be 

detected by this method.  High levels of non-fibrous dust particles may obscure fibers in the field 
of view and increase the detection limit. 

 

5.0 EQUIPMENT/MATERIALS 

 

5.1 Sampling Pump 

 

The constant flow or critical orifice controlled sampling pump should be capable of a flow-rate 

and pumping time sufficient to achieve the desired volume of air sampled.  

 

The lower flow personal sampling pumps generally provide a flow rate of 20 cubic 

centimeters/minute (cc/min) to 4 L/min.  These pumps are usually battery powered.  High flow 
pumps are utilized when flow rates between 2 L/min to 20 L/min are required.  High flow pumps 

are used for short sampling periods so as to obtain the desired sample volume.  High flow pumps 

usually run on AC power and can be plugged into a nearby outlet.  If an outlet is not available then 

a generator should be obtained.  The generator should be positioned downwind from the sampling 

pump.  Additional voltage may be required if more than one pump is plugged into the same 

generator.  Several electrical extension cords may be required if sampling locations are remote. 

 

The recommended volume for the Superfund method (Phase I) requires approximately 20 hours to 

collect.  Such pumps typically draw 6 amps at full power so that 2 lead/acid batteries should 

provide sufficient power to collect a full sample.  The use of line voltage, where available, 

eliminates the difficulties associated with transporting stored electrical energy. 

 
A stand should be used to hold the filter cassette at the desired height for sampling and the filter 
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cassette shall be isolated from the vibrations of the pump. 

 

5.2 Filter Cassette 

 

The cassettes are purchased with the required filters in position, or can be assembled in a laminar 

flow hood or clean area.  When the filters are in position, a shrink cellulose band or adhesive tape 

should be applied to cassette joints to prevent air leakage.  

 

5.2.1 TEM Cassette Requirements 

 

Commercially available field monitors, comprising 25 mm diameter three-piece cassettes, 
with conductive extension cowls shall be used for sample collection.  The cassette must 

be new and not previously used.  The cassette shall be loaded with an MCE filter of pore 

size 0.45 µm, and supplied from a lot number which has been qualified as low 

background for asbestos determination.  The cowls should be constructed of electrically 

conducting material to minimize electrostatic effects.  The filter shall be backed by a 5 

µm pore size MCE filter (Figure 1, Appendix B).   

 

  5.2.2 PCM Cassette Requirements 

 

NIOSH Method 7400, PCM involves using a 0.8 to 1.2 µm mixed cellulose ester 

membrane, 25 mm diameter, 50 mm conductive cowl on cassette (Figure 2, Appendix B).  

Some labs are able to perform PCM and TEM analysis on the same filter; however, this 
should be discussed with the laboratory prior to sampling.   

 

5.3 Other Equipment 

 

 Inert tubing with glass cyclone and hose barb 

 Whirlbags (plastic bags) for cassettes 

 Tools - small screw drivers 

 Container - to keep samples upright 

 Generator or electrical outlet (may not be required) 

 Extension cords (may not be required)  

 Multiple plug outlet 
 Sample labels 

 Air data sheets 

 Chain of Custody records 

 

6.0 REAGENTS 

 

Reagents are not required for the preservation of asbestos samples. 

 

7.0 PROCEDURES 

 

7.1 Air Volumes and Flow Rates 

 
Sampling volumes are determined on the basis of how many fibers need to be collected for reliable 
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measurements.  Therefore, one must estimate how many airborne fibers may be in the sampling 

location. 

 

Since the concentration of airborne aerosol contaminants will have some effect on the sample, the 

following is a suggested criterion to assist in selecting a flow rate based on real-time aerosol 

monitor (RAM) readings in milligrams/cubic meter (mg/m3). 

 

 Concentration Flow Rate 

 Low RAM readings: <6.0 mg/m3 11-15 L/min 

 Medium RAM readings >6.0 mg/m3 7.5 L/min 

 High RAM readings: >10. mg/m
3
 2.5 L/min 

 

In practice, pumps that are available for environmental sampling at remote locations operate under 

a maximum load of approximately 12 L/min. 

 

7.1.1 U.S. EPA's Superfund Method 

 

The Superfund Method incorporates an indirect preparation procedure to provide 

flexibility in the amount of deposit that be can be tolerated on the sample filter and to 

allow for the selective concentration of asbestos prior to analysis.  To minimize 

contributions to background contamination from asbestos present in the plastic matrices 

of membrane filters while allowing for sufficient quantities of asbestos to be collected, 

this method also requires the collection of a larger volume of air per unit area of filter 
than has traditionally been collected for asbestos analysis.  Due to the need to collect 

large volumes of air, higher sampling flow rates are recommended in this method than 

have generally been employed for asbestos sampling in the past.  As an alternative, 

samples may be collected over longer time intervals.  However, this restricts the 

flexibility required to allow samples to be collected while uniform meteorological 

conditions prevail.  

 

The sampling rate and the period of sampling should be selected to yield as high a 

sampled volume as possible, which will minimize the influence of filter contamination.  

Wherever possible, a volume of 15 cubic meters (15,000 L) shall be sampled for those 

samples intended for analysis only by the indirect TEM preparation method (Phase 1 
samples).  For those samples to be prepared by both the indirect and the direct specimen 

preparation methods (Phase 2 samples), the volumes must be adjusted so as to provide a 

suitably-loaded filter for the direct TEM preparation method.  One option is to collect 

filters at several loadings to bracket the estimated optimum loading for a particular site.  

Such filters can be screened in the laboratory so that only those filters closest to optimal 

loading are analyzed. It has been found that the volume cannot normally exceed 5 cubic 

meters (5000 L) in an urban or agricultural area, and 10 cubic meters (10,000 L) in a rural 

area for samples collected on a 25 mm filter and prepared by a direct-transfer technique. 

 

An upper limit to the range of acceptable flow rates for this method is 15 L/min.  At 

many locations, wind patterns exhibit strong diurnal variations.  Therefore, intermittent 
sampling (sampling over a fixed time interval repeated over several days) may be 
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necessary to accumulate 20 hours of sampling time over constant wind conditions.  Other 

sampling objectives also may necessitate intermittent sampling.  The objective is to 

design a sampling schedule so that samples are collected under uniform conditions 

throughout the sampling interval.  This method provides for such options.  Air volumes 

collected on Phase I samples are maximized (<16 L/min).  Air volumes collected on 

Phase 2 samples are limited to provide optimum loading for filters to be prepared by a 

direct-transfer procedure. 

 

  7.1.2 U.S. EPA's Modified Yamate Method for TEM 

 

U.S. EPA's TEM method requires a minimum volume of 560 L and a maximum volume 
of 3,800 L in order to obtain an analytical sensitivity of 0.005 structures/cc.  The optimal 

volume for TEM is 1200 L to 1800 L.  These volumes are determined using a 200 mesh 

EM grid opening with a 25-mm filter cassette.  Changes in volume would be necessary if 

a 37-mm filter cassette is used since the effective area of a 25 mm (385 sq mm) and 37 

mm (855 sq m) differ.   

 

7.1.3 NIOSH Method for TEM and PCM 

 

The minimum recommended volume for TEM and PCM is 400 L at 0.1 fiber/cc.  

Sampling time is adjusted to obtain optimum fiber loading on the filter.  A sampling rate 

of 1 to 4 L/min for eight hours (700 to 2800 L) is appropriate in non-dusty atmospheres 

containing 0.1 fiber/cc.  Dusty atmospheres i.e., areas with high levels of asbestos, 
require smaller sample volumes (<400 L) to obtain countable samples. 

 

In such cases, take short, consecutive samples and average the results over the total 

collection time.  For documenting episodic exposures, use high flow rates (7 to 16 L/min) 

over shorter sampling times.  In relatively clean atmospheres where targeted fiber 

concentrations are much less than 0.1 fiber/cc, use larger sample volumes (3,000 to 

10,000 L) to achieve quantifiable loadings.  Take care, however, not to overload the filter 

with background dust.  If > 50% of the filter surface is covered with particles, the filter 

may be too overloaded to count and will bias the measured fiber concentration.  Do not 

exceed 0.5 mg total dust loading on the filter. 

 
7.2 Calibration Procedures 

 

In order to determine if a sampling pump is measuring the flow rate or volume of air correctly, it is 

necessary to calibrate the instrument.  Sampling pumps should be calibrated immediately before 

and after each use.  Preliminary calibration should be conducted using a primary calibrator such as 

a soap bubble type calibrator, (e.g., a Buck Calibrator, Gilibrator, or equivalent primary calibrator) 

with a representative filter cassette installed between the pump and the calibrator.  The 

representative sampling cassette can be reused for calibrating other pumps that will be used for 

asbestos sampling.  The same cassette lot used for sampling should also be used for the 

calibration.  A sticker should be affixed to the outside of the extension cowl marked "Calibration 

Cassette."   

 
A rotameter can be used provided it has been recently pre-calibrated with a primary calibrator.  
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Three separate constant flow calibration readings should be obtained both before sampling and 

after sampling.  Should the flow rate change by more than 5% during the sampling period, the 

average of the pre- and post-calibration rates will be used to calculate the total sample volume.  

The sampling pump used shall provide a non-fluctuating air-flow through the filter, and shall 

maintain the initial volume flow-rate to within " 10% throughout the sampling period.  The mean 

value of these flow-rate measurements shall be used to calculate the total air volume sampled.  A 

constant flow or critical orifice controlled pump meets these requirements.  If at any time the 

measurement indicates that the flow-rate has decreased by more than 30%, the sampling shall be 

terminated.  Flexible tubing is used to connect the filter cassette to the sampling pump Sampling 

pumps can be calibrated prior to coming on-site so that time is saved when performing on-site 

calibration. 
 

7.2.1 Calibrating a Personal Sampling Pump with an Electronic Calibrator 

 

1. See manufacturer's manual for operational instructions. 

 

2. Set up the calibration train as shown in (Figure 3, Appendix B) using a sampling 

pump, electronic calibrator, and a representative filter cassette.  The same lot 

sampling cassette used for sampling should also be used for calibrating. 

 

3. To set up the calibration train, attach one end of the PVC tubing (approx. 2 foot) 

to the cassette base; attach the other end of the tubing to the inlet plug on the 

pump.  Another piece of tubing is attached from the cassette cap to the 
electronic calibrator. 

 

4. Turn the electronic calibrator and sampling pump on.  Create a bubble at the 

bottom of the flow chamber by pressing the bubble initiate button.  The bubble 

should rise to the top of the flow chamber.  After the bubble runs its course, the 

flow rate is shown on the LED display. 

 

5. Turn the flow adjust screw or knob on the pump until the desired flow rate is 

attained. 

 

6. Perform the calibration three times until the desired flow rate of " 5% is attained. 
 

7.2.2 Calibrating a Rotameter with an Electronic Calibrator 

 

1. See manufacturer's manual for operational instructions. 

 

2. Set up the calibration train as shown in (Figure 4, Appendix B) using a sampling 

pump, rotameter, and electronic calibrator. 

 

3. Assemble the base of the flow meter with the screw provided and tighten in 

place.  The flow meter should be mounted within 6o vertical. 

 

4. Turn the electronic calibrator and sampling pump on. 
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5. Create a bubble at the bottom of the flow chamber by pressing the bubble 

initiate button.  The bubble should rise to the top of the flow chamber.  After the 

bubble runs its course, the flow rate is shown on the LED display. 

 

 6. Turn the flow adjust screw or knob on the pump until the desired flow rate is 

attained. 

 

 7. Record the electronic calibrator flow rate reading and the corresponding 

rotameter reading.  Indicate these values on the rotameter (sticker).  The 

rotameter should be able to work within the desired flow range.  Readings can 

also be calibrated for 10 cm3 increments for Low Flow rotameters, 500 cm3 
increments for medium flow rotameters and 1 liter increments for high flow 

rotameters. 

 

8. Perform the calibration three times until the desired flow rate of " 5% is attained.  

Once on site, a secondary calibrator, i.e., rotameter may be used to calibrate 

sampling pumps. 

 

7.2.3 Calibrating a Personal Sampling Pump with a Rotameter 

 

  1. See manufacturer's manual for Rotameter's Operational Instructions. 

 

2. Set up the calibration train as shown in (Figure 5, Appendix B) using a 
rotameter, sampling pump, and a representative sampling cassette. 

 

3. To set up the calibration train, attach one end of the PVC tubing (approx. 2 ft) to 

the cassette base; attach the other end of the tubing to the inlet plug on the 

pump.  Another piece of tubing is attached from the cassette cap to the 

rotameter. 

 

4. Assemble the base of the flow meter with the screw provided and tighten in 

place.  The flow meter should be mounted within 6o vertical. 

 

 5. Turn the sampling pump on. 
 

6. Turn the flow adjust screw (or knob) on the personal sampling pump  until the 

float ball on the rotameter is lined up with the pre-calibrated flow rate value.  A 

sticker on the rotameter should indicate this value. 

 

7. A verification of calibration is generally performed on-site in the clean zone 

immediately prior to the sampling. 

 

7.3. Meteorology 

 

It is recommended that a meteorological station be established.  If possible, sample after two to 

three days of dry weather and when the wind conditions are at 10 mph or greater.  Record wind 
speed, wind direction, temperature, and pressure in a field logbook.  Wind direction is particularly 
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important when monitoring for asbestos downwind from a fixed source. 

 

7.4 Ambient Sampling Procedures 

 

7.4.1 Pre-site Sampling Preparation 

 

1. Determine the extent of the sampling effort, the sampling methods to be 

employed, and the types and amounts of equipment and supplies needed. 

 

2. Obtain necessary sampling equipment and ensure it is in working order and fully 

charged (if necessary). 
 

3. Perform a general site survey prior to site entry in accordance with the site 

specific Health and Safety plan. 

 

4. Once on-site the calibration is performed in the clean zone.  The calibration 

procedures are listed in Section 7.2.   

 

5. After calibrating the sampling pump, mobilize to the sampling location. 

 

7.4.2 Site Sampling 

 

1. To set up the sampling train, attach the air intake hose to the cassette base.  
Remove the cassette cap (Figure 6 and 7, Appendix B).  The cassette should be 

positioned downward, perpendicular to the wind 

 

2. If AC or DC electricity is required then turn it on.  If used, the generator should 

be placed 10 ft. downwind from the sampling pump. 

 

3. Record the following in a field logbook:  date, time, location, sample 

identification number, pump number, flow rate, and cumulative time. 

 

4. Turn the pump on.  Should intermittent sampling be required, sampling filters 

must be covered between active periods of sampling.  To cover the sample filter: 
turn the cassette to face upward, place the cassette cap on the cassette, remove 

the inlet plug from the cassette cap, attach a rotameter to the inlet opening of the 

cassette cap to measure the flow rate, turn off the sampling pump, place the inlet 

plug into the inlet opening on the cassette cap.  To resume sampling: remove the 

inlet plug, turn on the sampling pump, attach a rotameter to measure the flow 

rate, remove the cassette cap, replace the inlet plug in the cassette cap and invert 

the cassette, face downward and perpendicular to the wind. 

 

5. Check the pump at sampling midpoint if sampling is longer than 4 hours.  The 

generators may need to be regased depending on tank size.  If a filter darkens in 

appearance or if loose dust is seen in the filter, a second sample should be 

started. 
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6. At the end of the sampling period, orient the cassette up, turn the pump  off. 

 

7. Check the flow rate as shown in Section 7.2.3.  When sampling open-faced, the 

sampling cap should be replaced before post calibrating.  Use the same cassette 

used for sampling for post calibration (increase dust/fiber loading may have 

altered the flow rate. 

 

8. Record the post flow rate. 

 

9. Record the cumulative time or run. 

 
10. Remove the tubing from the sampling cassette.  Still holding the cassette 

upright, replace the inlet plug on the cassette cap and the outlet plug on the 

cassette base. 

 

7.4.3. Post Site Sampling 

 

1. Follow handling procedures in Section 3.2 steps 1-4. 

 

2. Obtain an electronic or hard copy of meteorological data which occurred during 

the sampling event. Record weather:  wind speed, ambient temperature, wind 

direction, and precipitation.  Obtaining weather data several days prior to the 

sampling event can also be useful. 
 

7.5 Indoor Sampling Procedures 

 

PCM analysis is used for indoor air samples.  When analysis shows total fiber count above the 

OSHA action level 0.1 f/cc then TEM (U.S. EPA's Modified Yamate Method) is used to identify 

asbestos from non-asbestos fibers. 

 

Sampling pumps should be placed four to five feet above ground level away from obstructions that 

may influence air flow.  The pump can be placed on a table or counter.  Refer to Table 2 

(Appendix A) for a summary of indoor sampling locations and rationale for selection. 

 
Indoor sampling utilizes high flow rates to increased sample volumes (2000 L for PCM and 2800 

to 4200 L for TEM) in order to obtain lower detection limits below the standard, (i.e.,  0.01 f/cc or 

lower  [PCM] and 0.005 structures/cc or lower [TEM]).   

 

7.5.1 Aggressive Sampling Procedures 

 

Sampling equipment at fixed locations may fail to detect the presence of asbestos fibers.  

Due to limited air movement, many fibers may settle out of the air onto the floor and 

other surfaces and may not be captured on the filter.  In the past, an 8-hour sampling 

period was recommended to cover various air circulation conditions.  A quicker and more 

effective way to capture asbestos fibers is to circulate the air artificially so that the fibers 

remain airborne during sampling.  The result from this sampling option typifies worst 
case condition.  This is referred to as aggressive air sampling for asbestos.  Refer to Table 
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2 for sample station locations. 

 

1. Before starting the sampling pumps, direct forced air (such as a 1-horsepower leaf 

blower or large fan) against walls, ceilings, floors, ledges, and other surfaces in the 

room to initially dislodge fibers from surfaces.  This should take at least 5 minutes 

per 1000 sq. ft. of floor. 

 

2. Place a 20-inch fan in the center of the room.  (Use one fan per 10,000 cubic feet of 

room space.)  Place the fan on slow speed and point it toward the ceiling. 

 

3. Follow procedures in Section 7.4.1 and 7.4.2  (Turn off the pump and then the fan(s) 
when sampling is complete.). 

 

4. Follow handling procedures in Section 3.2 steps 1-4. 

 

8.0 CALCULATIONS 

 

The sample volume is calculated from the average flow rate of the pump multiplied by the number of 

minutes the pump was running (volume = flow rate X time in minutes).  The sample volume should be 

submitted to the laboratory and identified on the chain of custody for each sample (zero for lot, field and 

trip blanks). 

 

The concentration result is calculated using the sample volume and the numbers of asbestos structures 
reported after the application of the cluster and matrix counting criteria. 

 

9.0 QUALITY ASSURANCE/QUALITY CONTROL 

 

Follow all QA/QC requirements from the laboratories as well as the analytical methods. 

 

9.1 TEM Requirements  

 

1. Examine lot blanks to determine the background asbestos structure concentration. 

 

2. Examine field blanks to determine whether there is contamination by extraneous asbestos 
structures during specimen preparation. 

 

3. Examine of laboratory blanks to determine if contamination is being introduced during 

critical phases of the laboratory program. 

 

4. To determine if the laboratory can satisfactorily analyze samples of known asbestos 

structure concentrations, reference filters shall be examined.  Reference filters should be 

maintained as part of the laboratory's Quality Assurance program. 

 

5. To minimize subjective effects, some specimens should be recounted by a different 

microscopist. 

 
6. Asbestos laboratories shall be accredited by the National Voluntary Laboratory 
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Accreditation Program. 

 

7. At this time, performance evaluation samples for asbestos in air are not available for 

Removal Program Activities. 

 

9.2 PCM Requirements 

 

1. Examine reference slides of known concentration to determine the analyst's ability to 

satisfactorily count fibers.  Reference slides should be maintained as part of the 

laboratory's quality assurance program. 

 
2. Examine field blanks to determine if there is contamination by extraneous structures 

during sample handling. 

 

3. Some samples should be relabeled then submitted for counting by the same analyst to 

determine possible bias by the analyst. 

 

4. Participation in a proficiency testing program such as the AIHA-NIOSH proficiency 

analytical testing (PAT) program. 

 

10.0 DATA VALIDATION 

 

Results of quality control samples will be evaluated for contamination.  This information will be utilized to 
qualify the environmental sample results accordingly with the project's data quality objectives. 

 

11.0 HEALTH AND SAFETY 

 

When working with potentially hazardous materials, follow U.S. EPA, OSHA, and corporate health and 

safety procedures.  More specifically, when entering an unknown situation involving asbestos, a powered 

air purifying respirator (PAPR) (full face-piece) is necessary in conjunction with HEPA filter cartridges.  

See applicable regulations for action level, PEL, TLV, etc.  If previous sampling indicates asbestos 

concentrations are below personal health and safety levels, then Level D personal protection is adequate. 
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 TABLE 1. 

 

SAMPLE STATIONS FOR OUTDOOR SAMPLING 

Sample Station Location  Sample Numbers  Rationale 

Upwind/Background(1) Collect a minimum of two simultaneous 

upwind/background samples 30o apart from 

the prevailing windlines. 

Establishes background fiber levels. 

Downwind Deploy a minimum of 3 sampling stations 

in a 180 degree arc downwind from the 

source. 

Indicates if asbestos is leaving the 

site. 

Site Representative 

and/or Worst Case 

Obtain one site representative sample 

which shows average condition on-site or 

obtain worst case sample (optional). 

Verify and continually confirm and 

document selection of proper levels 

of worker protection. 
(1) More than one background station may be required if the asbestos originates from different sources. 
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 TABLE 2 

 

SAMPLE STATIONS FOR INDOOR SAMPLING 

Sample Station Location  Sample Numbers  Rationale 

Indoor Sampling If a work site is a single room, disperse 5 

samplers throughout the room. 

 

If the work site contains up to 5 rooms, place 

at least one sampler in each room. 

 
If the work site contains more than 5 rooms, 

select a representative sample of the rooms. 

Establishes representative samples 

from a homogeneous area. 

Upwind/Background If outside sources are suspected, 

deploy a minimum of two simultaneous 

upwind/background samples 30o apart from 

the prevailing windlines. 

Establish whether indoor asbestos 

concentrations are coming from an 

outside source. 

Worst Case Obtain one worst case sample, i.e., aggressive 

sampling (optional). 

Verify and continually confirm and 

document selection of proper levels 

of worker protection. 
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 FIGURE 1.  Transmission Electron Microscopy Filter Cassette 
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 FIGURE 2.  Phase Contrast Microscopy Filter Cassette 
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FIGURE 3. Calibrating a Personal Sampling Pump with a Bubble Meter 
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FIGURE 4. Calibrating a Rotameter with a Bubble Meter 
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FIGURE 5.  Calibrating a Sampling Pump with a Rotameter 
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FIGURE 6. Personal Sampling Train for Asbestos 
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 FIGURE 7. High Flow Sampling Train for Asbestos 

 

 

 
 


